ABSTRACT
INTRODUCTION
The Hubble expansion, microwave background, and lightelement abundances are the main observational pillars upon which the standard big bang cosmology now rests. Of the three, the light-element abundances provide the main constraint on the total baryon density (both luminous and dark baryonic matter). The D/H ratio is the most stringent of these constraints because (1) there are no known significant sources of deuterium after about 103 s in the early universe, (2) the subsequent destruction of D is only by nuclear reactions in the cores of stars where D is the most fragile species, and (3) there is a steep monotonic slope between the primordial D/H ratio LINSKY ET AL.
and the baryonic density in contemporary big bang nucleosynthesis models (e.g., Walker et al. 1991) . Since none of the other light elements (3He, *He, 6Li, 7Li, Be, or B) share these properties, their abundances provide less certain estimates of the baryon density of the universe.
The importance of measuring D/H has led to searches in a wide variety of environments including terrestrial seawater (using HDO/H20), atmospheres of the giant planets (using HD/H2 and NH2D/NH3), cold interstellar clouds (using deuterated molecules and the as-yet-unsuccessful search for the 92 cm hyperfine transition of atomic D), and warm interstellar gas (using the Lyman series lines of D I and H [). This work has been reviewed by Boesgaard & Steigman (1985) and most recently by Wilson & Rood (1994) . Deuterated molecules have been observed in many sources, but their abundances relative to the corresponding undeuterated molecules are generally larger (often by orders of magnitude) than expected for sensible values of D/H. The overabundance usually is explained by the large mass difference between D and H, the slightly larger binding energy of the deuterated molcules, and the cold environments in which they formed (e.g., Geiss & Reeves 1981) . Determining the ratio of the column density of D I to that of H I in warm interstellar gas (T _ 7000 K), by measuring the absorption in the Lyman series lines along the lines of sight toward stars, is now thought to be the most accurate method for inferring the D/H ratio in the Galaxy. Although the interstellar gas has been chemically processed over the lifetime of the Galaxy and the D/H ratio must therefore be lower than primordial, this method should not suffer from other systematic errors. In particular, the relative ionization fraction, molecular association fraction, and degree of condensation onto dust grains should be the same for D and H in this environment.
For Galactic lines of sight, only the Ly_t line can be studied by the International Ultraviolet Explorer (IUE) and the Hubble Space Telescope (HST), but the higher. Lyman lines were observed toward a few hot stars by Copernicus. Unfortunately, H I absorption overlaps the D I line (-0.3307 A or -81.55 km s-1 from the H I Ly_t line). This overlap limits the use of the Lyat line to relatively nearby stars where the H I lines is not too opaque at the center of the D I line (log NH _ < 18.7). A reanalysis of the best available Copernicus and IUE data led McCullough (1992) to estimate that the mean value of D/H by number in the local interstellar medium (LISM) is
Voi. 451 (D/H)LsS M = 1.5 _+ 0.2 x 10-5. Unfortunately, these data have a relatively low signal-to-noise ratio (S/N), the H line is very saturated, and the intrinsic shapes of the D ! and H I lines are unresolved at the spectral resolutions of IUE and Copernicus. We therefore initiated an HST observing program to obtain accurate values of (D/H)LmSU, to estimate the destruction of D over the lifetime of the Galaxy and to infer the primordial D/H ratio.
Since 1990 the Goddard High Resolution Spectrograph (GHRS) on the Hubble Space Telescope has been acquiring ultraviolet spectra with unprecedented spectral resolution and S/N. (See Brandt et al. 1994; Heap et al. 1995; and Soderblom 1993 for a description of the GHRS and its in-orbit capabilities at the time of these observations, prior to the installation of COSTAR.) The high spectral resolution and S/N of these data permit us to measure very accurate column densities of interstellar D i, H l, and the heavier elements, together with the thermal and dynamic properties of interstellar gas, in the region of space near the Sun that includes the local warm cloud and surrounding hot substrate plasma and additional warm clouds. (See Vidal-Madjar et al. 1978; Lallement & Bertin 1992; Frisch 1994a, b; Linsky et al. 1993 [hereafter Paper I] ; and below for a discussion of the LISM properties.)
In this second paper in a series, we reanalyze the Capella line of sight in § 2 using observations obtained at both orbital quadratures, and in § 3 we analyze observations of the Procyon line of sight. We discuss our results in § 4 and present our conclusions in § 5.
2. THE CAPELLA LINE OF SIGHT
Previous Observations
Our program to measure the D/H ratio and the gas properties in the LISM began on 1991 April 15 with echelle observations of the resonance lines ofH I and D I (Ly_ at 1216A), the Fe II multiplet UVI (at 2599 A), and the Mg 1I and k lines (at 2796 and 2803 A) toward the Capella binary system. These and the subsequent GHRS observations of Capella (and Procyon) are summarized in Table 1. All the observations were obtained through the small science aperture (SSA) of the GHRS using the substep patterns listed in Table 1 (see Soderblom  1993 ; Paper I). The first observations were made at orbital phase 0.26, when the G8 III star in the Capella system had a radial We use the ephemeris of Ayres (1984 Ayres ( , 1988 , in which phase 0.0 is in conjunction with the slightly more massive G8 Ill star in front. Table  1 )consisted of a G160M spectrum of the Lyct region (see Fig. 1 ) and an echelle spectrum of the Mg It region (see Fig. 8 in Linsky et al. 1995 In Figure 1 we compare the observed Ly_ line at phase 0.80 with the phase 0.26 profile degraded to the resolution of the G160M grating. The two profiles are nearly identical in the cores of the H i and D I lines where the interstellar optical depth is large and the shape of the underlying stellar emission line is relatively unimportant, but the two profiles differ greatly where the interstellar opacity is small, including spectral regions on both sides of the core of the D i line. The availability of data at both quadratures makes it feasible to determine both the shapes of the stellar emission-line profiles and the interstellar absorption parameters.
Combined Analysis of the Phase 0.26 and 0.80 Capella Spectra
Our analysis of both Capella data sets differs from that used in the previous analysis of the phase 0.26 data in Paper I in two important respects. First, we developed models for the intrinsic Ly_ emission-line profiles of the G1 III and G8 III stars (see Fig. 2 ) and required that they be invariant with phase, aside from the different orbital velocity shifts. This requirement is sensible, since Ayres (1984) and have detected no significant changes in the Capella ultraviolet emission-line fluxes with orbital phase or time at the + 5% sensitivity level of IUE. During the iterative fitting process, we modified the interstellar parameters and the intrinsic line profiles for each star, although the changes from the intrinsic profiles used in Paper I are small, to minimize the value of ;(2 between the observed and simulated Ly_ line profiles at both phases.
A second difference from our original analysis in Paper 1 is the use of the two-component instrumental point spread function (PSF) for the echelle data described by Spitzer & Fitzpatrick (1993) . It consists of a narrow Gaussian "core" with FWHM = 1.05 diodes and a broader Gaussian "halo" with FWHM = 5.0 diodes. The relative strengths of these two components depend on wavelength (Cardelli, Ebbets, & Savage 1990 Table 2. LINSKYET AL.
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by the optically thick Mg n lines in Procyon's photosphere. The bright emission features centered at 2796 and 2803 A are produced by collisionally excited Mg n in the warm chromosphere. The absorption features in the centers of the emission lines are self-reversals produced by Mg II ions at the top of the chromosphere.
Here the populations of the excited states are smaller than at the base of the chromosphere because of decreased collisional excitation at the lower densities and the lower line radiation field that occurs where the line becomes effectively thin. About +0.2 A from the central absorption features of both lines are very narrow absorption features produced by Mg n ions in the interstellar medium. Figure 6 shows the photospheric Fen 22599 absorption line upon which a narrow interstellar component also is superposed. Table 2 .
Analysis of the Procyon Line of Sight
Careful inspection of Figure  7 shows good agreement between the observed and computed residual intensities on the long-wavelength side of all the lines but small systematic disagreements on the short-wavelength side of the lines. The bestfit one-component model predicts Mg II residual fluxes that are too low at 20-21 km s -t and too high at 14-17 km s -1. As shown in Figure 9 , we are able to improve the fits to the data greatly (the reduced Z2 decreases from 3.2 to 1.3) with a twocomponent model in which the bulk velocities differ by 2.6 km s-1 (mean value for the h and k lines), slightly less than the instrument resolution of 3.54 km s-1. The parameters for the best-fit two-component model are given in Table 4 . About 64% of the Mg n column density is in the component at lower radial velocity. The Fe !I line data are too noisy to discriminate between the one-and two-component models (see Fig. 8 ). Since the interstellar H I absorption is saturated and broad, we must develop a detailed model for the intrinsic stellar Ly_t line profile against which to measure the interstellar H I and D l absorption.
Fortunately Procyon (unlike Capella) is similar to the Sun in its spectral type, low rotational velocity, and weak chromospheric emission. Thus, the intrinsic chromospheric line shape should be similar to that of the Sun. Since the Lya lines of solar-type stars broaden with increasing luminosity (Landsman & Simon 1993) , we broadened the solar line profile (about line center) by a range of multiplicative factors to best match the observed line profile outside of the interstellar absorption.
A broadening factor of 1.4, as shown in Figure 10 , produces a good fit to the observed profile, except in the region of the D i line.
We Table 3 . Table 2 ) and two-component models (Table 4) We present in column (4) of Table 2 We have explored a range of parameters Na_ and D/H to minimize Z_, which characterizes the difference between the observed and simulated Ly_ profiles. Since our assumption that the intrinsic Procyon Lya line is a broadened solar profile did not lead to an acceptable fit to the observed D 1 line for any value of D/H, we instead assumed that the interstellar D/H ratio is the same as for the Capella line of sight [(D/H)LtSM = 1.60 x 10-_] and modified the shape of the broadened solar line profile to minimize Z2 between the observed line profile and the intrinsic line profile folded through the interstellar medium and the instrument.
Figure 12 illustrates our derived intrinsic Ly0_ profile and compares the observed and simulated line profiles. In Figure 13 we compare the observed line profile to models for (D/H)L]S M = 1.4, 1.6, and 1.8 x 10-_. Now the match to the observed profile is much improved. Table 3 and (from top to bottom) (D/H)L_ = 1.4, 1.6, and 1.8 × 10-5.
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We consider now whether the asymmetric Lyct profile with a brighter short-wavelength peak is confirmed by any other evidence. Neff et al. (1990) found that the Mg II and Ly_t profiles for the G8 IxI star 6 Lep have the same shape when compared on a common A2, not velocity, scale. Ayres et al. (1993) found a similar scaling for the Mg n and Ly0t profiles of the two Capella stars and offered a qualitative explanation for the curious effect based on the work of Gayley (1992) . We compare in Figure 14 the modified broadened solar Ly_t line with the observed Mg n k line plotted on the same A2 scale. The remarkable agreement between the two profiles, especially in the region of the D I line, provides evidence that our assumed intrinsic Lya line profile may be correct. We conclude, therefore, that the Procyon data are consistent with the Capella line-of-sight value (D/H)usM = 1.60 x 10-s. Nevertheless, the uncertainty in the intrinsic Ly_t profile of Procyon prevents us from firmly concluding that (D/H)usM is constant in the LISM.
The interstellar gas parameters that we derived by using the modified solar profile are listed in the right-hand column of Table 2 . They lie within the random errors of the values derived using the broadened solar profile (col. [4] in Table 2 ) and, except for the values of b and _, they are similar to the values for the two-component model in Table 4 . The +2 tr random error uncertainties in Nul and bnl listed in column (5) of Table 2 are derived from contour plots (e.g., Fig. 15 ) corresponding to different values of X 2 between the observed profile and those simulated with different interstellar parameters but the same assumed stellar emission-line profile. It is difficult to estimate the systematic errors in the interstellar parameters that arise from the uncertain intrinsic Lyct profile and the uncertain PSF, but the difference between the values of T derived using the two different Lyat profiles suggests a systematic error of + 300 K. We therefore adopt for the Procyon line of sight the parameters T = 6900 + 80 (+300 systematic error) K and _ = 1.21 + 0.27 km s-1 4. DISCUSSION
Does D/H Vary in the Local Interstellar Medium ?
Our analysis of the high-quality GHRS spectra of the Capella and Procyon lines of sight are consistent with a single value of (D/H)usu = 1.60__+0.09 (+0.05, -0.10 systematic error) x 10-s for the local interstellar medium, in agreement with the mean value (1.5 + 0.2 × 10 -s) found by McCullough (1992) . There are as yet no other published values of D/H based on GHRS spectra for other lines of sight, although several nearby stars have been observed. We will be extending our study of D/H to other lines of sight in upcoming GHRS observations.
Eventually, the Far-Ultraviolet Spectroscopic Explorer (FUSE) will extend the program to the higher Lyman lines, and thus to larger H i columns and more distant targets. If real variations in D/H are found, then we will have a powerful tool for studying the physical processes that drive the chemical evolution of the Galaxy over short distances and timescales. Bruston et ai. (1981) have discussed mechanisms that could explain variations in D/H on short distance scales. Voi. 451
Properties of the Local Interstellar Gas
Analyses of optical and ultraviolet absorption lines toward nearby stars (including late-type stars, hot white dwarfs, and a few B-type stars), studies of interstellar gas flowing into the heliosphere, and recent studies of EUV absorption toward nearby stars support the currently accepted model for the LISM within the region of space where NHI < 1019 cm 2. In this model the Sun is located within, but near the edge of, a warm cloud (also called the local cloud or the local "fluff") in which the gas is mostly neutral with nH_ _ 0.1 cm -3 and T ,_ 104 K (see, e.g., Frisch & York 1983; Bruhweiler & VidalMadjar 1987; Frisch 1994a, b; Vallerga et al. 1994 ). The local cloud extends for roughly 60 pc (to NHI~2 x 1019 cm -2) toward the Sco-Cen Association but only 2-3 pc in some other directions. The minimum value of NH, lies in the range 0.5-1.0 x 10 _8 cm-2 (Vennes et al. 1994) . The local cloud is embedded in hot ionized gas (T~10 6 K) with much lower density (nrl I _ 10 -2"_ cm -3) and separated from it by a thin conductive interface. Other warm clouds are seen in some directions.
Thus, lines of sight toward some stars located outside the local cloud show no significant additional H I column beyond that from the local cloud itself.
In their analysis of high-resolution Ca u K line absorption toward six nearby stars, Lallement & Bertin (1992) derived the flow vector for the local interstellar gas. They found a primary bulk flow velocity of 25.7 km s-t from the direction of Galactic coordinates I = 186.°1 and b = -16.04. Two additional absorption components are present along the 5 pc line of sight toward ct Aql (Ferlet, Lallement, & VidaI-Madjar 1986) , and one additional component is seen along the 2.7 pc line of sight toward Sirius (Lallement et al. 1994) . The Capella spectra show only one velocity component at 22.0 +_ 0.9 (heliocentric) km s t, which agrees precisely with the 22.0 km s-t projection of the local flow velocity vector toward Capella. Both ct Aql and Sirius also show an absorption component at the projected velocity of the local cloud. For Procyon we find two velocity components: component 1 at 20.8 + 1.5 km s -_ and component 2 at 23.4 + 1.5 km s-_, based on the means of the measured velocities of the Mg n h and k lines. The 1 a error of + 1.5 km s-_ is the expected absolute velocity error for GHRS echelle spectra obtained through the SSA with platinum lamp calibration spectra (see Paper I}. The velocity errors in Tables 2  and 4 are random measurement errors that do not include systematic effects. We do not use the Fe n data which are much noisier than the Mg _idata. Component 1 is consistent with the 19.8 km s-l projection of the local cloud flow vector found by Lallement & Bertin (1992) . Component 2 is not from the same cloud as the second component found by Lallement et al. (1994) toward Sirius, which is in the same portion of the sky as Procyon, since component 2 is +2.6 km s-_ relative to the local cloud, whereas the second component toward Sirius is -6.2 km s-_ relative to the local cloud.
The kinetic temperature of the warm gas in the local cloud has been estimated by several techniques. Recent in situ measurements of interstellar gas flowing through the heliosphere yield temperatures of 7000__+ 1000 K for helium and 8000 + 1000 K for H I atoms (see discussion in Lallement & Bertin 1992 and Paper I). Measurements of absorption-line widths can lead to overestimates of the gas kinetic temperature if unresolved velocity components or turbulence are present. This may explain why Gry, York, & Vidal-Madjar (1985) reported T = 11,000-12,500 K for the gas along the line of sight toward fl CMa, which is about 200 pc distant, from their analysis of Copernicus Lyman line absorption spectra. We believe that our GHRS spectra provide the most accurate temperatures to date for the warm neutral gas of the LISM, because with a spectral resolution of 3.54 and 3.27 km s -1 for the high-opacity Mg 1I and Fen resonance lines, respectively, we can find only one velocity component for the Capeila line of sight and two components toward Procyon. These spectral lines of high-mass ions accurately measure the nonthermal (turbulent) broadening. At the same time, the width of the D I Lyct line and the shape of the H I absorption close to the saturated core tightly constrain the thermal broadening, especially for the echelle spectrum of Capeila. The agreement between the temperature and turbulent velocities for the Capella line of sight, as inferred separately from the echelle and G160M spectra of the Ly_t lines (see Table 2 ), indicates that the lower spectral resolution of the G160M data does not greatly degrade the accuracy of these results. We find that the gas along the Capella and Procyon lines of sight has the same temperature (about 7000 K), but the measured turbulent velocity for the Procyon line of sight is smaller, most likely due to the identification of two bulk velocity components along the line of sight. We propose, therefore, that the Procyon value of _ = 1.21 + 0.27 km s-1 is the best choice for the turbulence in the local cloud. This value is consistent with ¢ = 1.4 (+0.6, -1.4) km s -1 that Lallement et al. (1994) found for the local cloud gas toward Sirius and is consistent with the values T = 7200 + 2000 K and _ = 2.0 __+ 0.3 km s-1 that Gry et al. (1995) recently obtained for component 1 in the line of sight toward E CMa. We find that the mean H t density is a factor of 2.4 larger for the Procyon line of sight (nH_ = 0.1065 + 0.0028 cm -3) compared to the Capella line of sight (nn_ = 0.0450_ 0.0006 cm-3). Since the directions toward Procyon and Capella are not very far apart, we can simply explain the different densities by placing Procyon near the edge of the local cloud and Capella well outside the local cloud. If this geometry is valid, then the derived density toward Procyon provides an accurate measurement of the local cloud density, but the cloud extends only 5.3 pc toward Capeila with the remaining 7.2 pc of the line of sight consisting of hot gas with essentially no neutral H I. The existence of two clouds along the line of sight to Procyon makes our determination of the local cloud density and the extension of the local cloud toward Capella uncertain.
The Boundary Layer between the Local Cloud and the Hot Interstellar Medium
Why do Procyon and Sirius, two very nearby stars separated in the sky by only 25°, show second velocity components that differ from each other in radial velocity by 10.4 km s-t, while Capella, which is separated from Procyon by 52°, does not show a second velocity component?
If we make the sensible assumption that a second velocity component is a result of absorption by gas in a distinct cloud along the line of sight to the star but outside of the local cloud, then we can place constraints on the cloud size. If we place the Sirius cloud close to the 2.7 pc distance of Sirius, then its dimension toward the Procyon line of sight must be less than 1.2 pc, or we would see an absorption feature at the appropriate velocity in Procyon's spectrum. Similarly, the Procyon cloud cannot extend more than 1.2 pc in the direction of Sirius, and both clouds cannot extend to the Capella line of sight which is somewhat more distant. This implies that both clouds have dimensions that are PROCYON AND CAPELLA LINES OF SIGHT 349 roughly 1 pc or smaller and that they lie at or just beyond the edge of the local cloud. We believe that the GHRS spectra of the three stars provide us with the first glimpse of the boundary layer between the local cloud and the surrounding hot interstellar gas. We speculate that this boundary layer differs greatly from the usual picture of a smooth conductive interface. Instead, the boundary layer appears to be turbulent, consisting of many small cloudlets that are being sheared from the local cloud by shocks or uneven ram pressure as the local cloud and the hot interstellar gas collide. These cloudlets presumably have conductive interfaces with the hot gas and may be destroyed on short timescales due to this heating and shearing to even smaller scales. Additional observations of other nearby stars are needed to confirm this cloudlet boundary layer hypothesis.
A Speculation Concerning the Origin of the Nonthermal Motions
Until now, we have characterized the nonthermal motions in the local cloud as Gaussian "turbulence" that adds quadratically with the thermal motions to explain the observed line broadening.
The magnitude of the turbulence is very subsonic which is a little surprising, since it implies that the thermal and turbulent motions are not equilibrated and there are no shock waves in the local cloud. Shocks can be produced easily by cloud-cloud collisions. We consider, therefore, an alternative explanation for the nonthermal line broadening. The very high S/N of our Mg u line spectra provided the opportunity to discover two velocity components along the Procyon line of sight that differ by 2.6 km s-I close to the instrumental resolution of 3.54 km s-1. Similar quality data provided no indication of a second velocity component along the Capella line of sight, although additional components at smaller velocity separations are possible. Our cloud model with a single bulk velocity vector is, of course, an idealization. The local cloud may not be rigid, but instead may have a small velocity gradient (or velocity shear) such that over distances of a few parsecs the line-of-sight velocity changes gradually by a few km s 1. This velocity gradient may be concentrated near the cloud boundary in certain directions. Support for this speculation can be found in the identification by Lallement et al. (1994) of cloud G, located very close to the local cloud with a very similar flow direction and a flow speed that differs by only 3 km s-1 from that of the local cloud. They argue that the Sun has already moved most of the way through the local cloud and will next enter cloud G. We suggest that the local cloud and cloud G are not isolated entities, but rather parts of the same cloud that contains small velocity gradients. We speculate that the measured nonthermal velocities, which we have called "turbulent,"
may instead indicate the magnitude of the velocity gradients along the line of sight.
Gas-Phase Abundance of O in the Capella Line of Sight
In addition to the interstellar H x, D l, Fe II, and Mg u absorption lines discussed in this paper and in Paper I, Linsky et al. (1995) also found interstellar O I 21302.2 absorption in Capella's spectrum. Since this feature was observed with the G140M grating through the large science aperture (LSA) (see Fig. 4a in Linsky et al. 1995) , the spectral resolution is insufficient for the type of detailed spectral synthesis that we used to determine the column densities and broadening parameters for the H [, D I, Fe n, and Mg II lines. Instead, we infer the interstellar oxygen abundance from the measured equivalent width 35O oftheO 121302.2 absorption line,Wo_ = 0.052 + 0.002 A. The error in Wol is very small because the data have very high S/qq and the stellar O I emission line, which forms the "continuum" against which the absorption is measured, varies smoothly on either side of the narrow interstellar feature.
Since the spectral resolution does not permit us to measure the O t Doppler parameter directly, we infer bo _ = 3.13 km s-1 from the temperature and turbulent velocity for the Capella line of sight (T = 7000 K and _ = 1.6 km s-t) (see Table 2 ). We use f= 0.04887 (Morton 1991) for the oscillator absorption strength of the O x line and the curve-of-growth techniques outlined by Spitzer (1978) to calculate an O I column density of No_ = 8.2 x 1014 cm -20 l is strongly coupled to H I via charge exchange collisions. Therefore, O I and H I will exist in the same regions of space, and No_/Na_ should be a good measure of the gas phase abundance of oxygen. The oxygen abundance is then log (No/NH)=-3.32, assuming an HI column density of NH_ = 1.735+0.025 x l0 Is cm -2 (see Table 2 ). The solar abundance is log (O/H)o = -3.07 (Anders & Grevesse 1989) , so our measured O abundance represents a logarithmic depletion of D(O) = log (No/Na) -log (O/H) o = -0.25. The O depletion in the LISM toward Capella is similar to the measurements for other, more distant iipes of sight (Jenkins 1987) . We also note that the O abundance toward Capella is the same as that measured for B star photospheres (Gies & Lambert 1992 cm -2, and N n, = 1.15 + 0.03 x 1018 cm -_, respectively. Therefore, log (N_c n/Na !) = -5.76 and log (NM, n/Nn I) = -5.50. The Fe it abundance for the Procyon line of sight is the same as for Capella, but the Mg II abundance is 0.06 dex smaller. Comparing these numbers to the abundances of Fe and Mg, log (Fe/H)o = -4.49 and log (Mg/H)o = -4.41 from Anders & Grevesse (1989) , and assuming that the contributions to Fe IX and Mg II from ionized gas are negligible, we derive the (Jenkins, Savage, & Spitzer 1986 ). The value for Fe is similar to that measured for the Capella and Procyon sight lines, while the value for Mg differs by 0.8 dex. Most of the difference may be due to a systematic error in the f-values for the far-ultraviolet Mg n lines near 1240 A used in the Copernicus study. Sofia et al. (1994) found from a careful analysis of GHRS echelle mode data for interstellar gas toward _ Per that the far-UV lines of Mg ii yield Mg lI column densities 0.67 dex larger than those obtained from an analysis of the strong but damped Mg I1 lines near 2800 A. Evidently the Fe in the cloud is mostly found in interstellar dust.
COSMOLOGICAL SIGNIFICANCE OF THESE RESULTS
As described in § 1, an important objective of our program is to measure D/H in the LISM and to infer the primordial number ratio (D/H)p, which tells us the number density of baryons during the period 100-1000 s after the big bang when the universe had cooled enough for the light nuclei to form. Since the Hubble expansion relates the baryon densities then and now, (D/H) o also determines the mean baryon density in the universe today and the ratio fl n of the local baryon density to the critical density (the required density to eventually halt the expansion). Thus, (D/H)p is an important parameter for experimental cosmology. Although our data do not allow us to determine (D/H)p directly, we can infer its value from our measurement of (D/H)LISM and chemical evolution models for the Galaxy. Steigman & Tosi (1992) , for example, have calculated the survival fraction of deuterium as the primordial D is converted to heavier elements in the cores of stars and the deuterium- Tremaine (1992) and others, however, argued that _90% of the universe consists of dark nonbaryonic matter on the basis of the dynamical properties of galaxies and clusters. Thus, whether fi > 1.0 is true remains an open question.
Another important result in experimental cosmology is that our lower limit on (D/H)usM > 1.41 x 10-s provides a hard lower limit to (D/H)p and thus a hard upper limit on r/to < 7.8 and f2Bh]o < 0.125. These limits are independent of Galactic chemical evolution models and only assume that D is destroyed with time.
CONCLUSIONS
In this second in our series of studies of the D/H ratio and other properties of warm interstellar gas along the lines of sight toward nearby stars, we analyze GHRS spectra toward Procyon (3.5 pc) and Capella (12.5 pc). Observations of Capella near opposite orbital quadratures (orbital phases 0.26 and 0.80) permit us to derive both the intrinsic stellar Lya line profiles and the interstellar absorption lines more precisely than before. We conclude that ( 
